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ABSTRACT 
 
OBJECTIVE: The objective of this selective evidence based medicine (EBM) review is to 
determine whether “In adults with eating disorders, is the use of online-based cognitive 
behavioral therapy (CBT) effective in reducing eating disorder (ED) psychopathologies?” 
 
STUDY DESIGN: Systematic review of three peer-reviewed studies published between 2015 
and 2017. 
 
DATA SOURCES: Articles included are data from three randomized controlled trials (RCTs) 
found via PubMed and Cochrane Collaboration database sites in the English language.   
 
OUTCOME(S) MEASURED: The outcomes measured were eating disorder psychopathologies 
using a global score obtained from the Eating Disorders Examination Questionnaire (EDE-Q). 
The global score is comprised of four categorical subsets relative to the symptoms of eating 
disorders: restraint, eating concern, weight concern and shape concern.  
 
RESULTS: All studies found large within-group effect sizes for experimental groups, indicating 
symptom reduction after online-CBT.  The first study had a large effect size (d = 0.83) with a 
statistically significant (p < 0.001) reduction in EDE-Q scores. Between-group analysis showed 
moderate treatment effect (d = 0.54) (Strandskov SW, Ghaderi A, Andersson H, et al. Behav 
Ther. 2017;48(5):624-637. doi: S0005-7894(17)30023-0 [pii].). The second indicates that both 
experimental and control groups had lower EDE-Q scores following the 15 week trial (p 
<0.001); treatment effect was large for the experimental group (d = 0.82) and moderate for the 
control group (d = 0.43)( ter Huurne ED, de Haan HA, Postel MG, van der Palen J, 
VanDerNagel JE, DeJong CA. J Med Internet Res. 2015;17(6):e152. doi: 10.2196/jmir.3946 
[doi].). The third RCT found within-treatment group effect size was large (d = 1.33), with small 
effect size (d=0.25) for the waitlisted group.  Between-group comparison was also large (d = 
1.18) ( Wagner B, Nagl M, Dolemeyer R, et al. Behav Ther. 2016;47(4):500-514. doi: 
10.1016/j.beth.2016.01.006 [doi]). 
CONCLUSIONS: The findings of all three RCTs are supportive of the use of online-based 
cognitive behavioral therapy (CBT) in efficaciously reducing eating disorder psychopathology. 
 
KEY WORDS:  Eating disorder, Internet, cognitive behavioral therapy
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INTRODUCTION 
Eating disorders as a whole comprise several psychiatric diagnoses that involve 
persistently disordered eating behaviors that impair functioning or compromise health. The 
studies within this review address bulimia nervosa (BN), binge eating disorder (BED), and eating 
disorders not otherwise specified (EDNOS).  According to the American Psychiatric 
Association’s DSM-V, BN involves recurring episodes of binge eating in which the individual 
feels a lack of control over the behavior and consumes a larger than average amount of food in a 
specific period.1  This is then followed by a caloric compensatory behavior, such as purging, 
laxative abuse or excessive exercise driven by body shape and weight.1  Similarly, BED involves 
these binge episodes that cause distress, but lack compensatory measures following the 
behavior.1  On average, the disordered behavior must occur at least once a week for three months 
to meet diagnostic criteria.1  EDNOS (renamed in the DSM-V as “other unspecified feeding or 
eating disorders”) is a category for individuals who experience impaired functioning or distress 
from disordered eating, but do not meet full diagnostic criteria.1,2  This includes BED and BN 
with subdiagnostic frequency or duration, purging disorder, and night eating syndrome.1  The 
former DSM-IV was used by all research presented in this review.  The DSM-V manual is the 
current diagnostic standard.  Differences are limited to the EDNOS title change and reduction in 
frequency of behaviors from averaging twice weekly in the 4th edition to once weekly in the 5th 
edition BED and BN diagnoses.2 The studies within this systematic review are directed at 
identifying efficacy of online-based cognitive behavioral therapy (CBT) for symptom reduction 
in these specific diagnoses.  
Eating disorders are a mental health condition with a high mortality rate, second only to 
opioid use disorder, with an almost 5% average rate of suicide.3 Average age of onset is 
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generally in early adulthood, more commonly effecting females. 4  Eating disorders have a strong 
correlation with genetics and are commonly comorbid with other mental health disorders, 
including anxiety, depression, personality disorders, obsessive compulsive disorder (OCD) and 
substance abuse.5  A myriad of health complications can result from these behaviors.  BN can 
lead to erosion of the tooth enamel, swollen salivary glands, electrolyte imbalances and life-
threatening arrhythmias whereas BED can lead to obesity and type II diabetes.5,6  
The lifetime prevalence of BED and BN is 3.5% and 1%, respectively, within the US, 
although EDNOS percentages are undetermined. 6 Physician assistants will invariably encounter 
and identify these patients in the healthcare setting and can serve as an initial resource in 
introducing proper treatment interventions.  According to data from the Healthcare Cost and 
Utilization Project (HCUP), the most recent data was from 2008-2009, with a reported 29,533 
ED-related hospitalizations that on average required 8 days of inpatient treatment with an 
estimated total cost of $277 million in the US.7  Inpatient therapy ranges from $500-$2000 per 
day, and treatment at a 30-day residential facility can cost upwards of $30,000. Outpatient 
therapy and monitoring can cost $100,000 for the duration of continued care.4  Financial burden 
could be reduced if cost-effective treatment were made more accessible and interventions 
employed prior to disease progression requiring hospitalization.  
Treatments of these eating disorders (EDs) involves a combination of modalities provided by 
a mental health professional, medical practitioner, and a dietitian for most effective treatment 
outcomes.8,9,10 Psychotherapy methods consist of therapist led modalities such as CBT, 
interpersonal, dialectal behavioral, and family-based therapy. 8,9,10  When pharmacotherapy is 
used adjunctively, antidepressants like selective serotonin reuptake inhibitors (specifically 
fluoxetine) are first-line treatment for BN.8  Studies have shown the usefulness of adjunctive 
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antidepressants and antiepileptics in reducing BED symptoms, but to a lesser effect in treating 
BN.8   Nutritional counseling can be another important component in promoting eating disorder 
recovery by evaluating adequate dietary requirements and establishing new, healthy patterns of 
eating.8,9,10  Treatment is multimodal and tailored to the nature of each participant’s disorder.  
CBT is one of the most effective therapeutic modalities for individuals with ED.  It educates 
the individuals about their disorder and focuses on restoring normal dietary habits while 
addressing triggers to the maladaptive behaviors.8 Statistics show that approximately 43% of 
those with BN and BED will seek treatment within their lifetime.4  If CBT can be efficaciously 
provided online, it may present a more accessible option for therapy. This paper explores three 
randomized control trials (RCTs) that evaluated the efficacy of online-based cognitive behavioral 
therapy (CBT) in reducing the specific eating disorder psychopathologies of restraint, eating 
concern, weight concern and shape concern.  
OBJECTIVE 
 The objective of this selective EBM review is to determine whether “In adults with eating 
disorders, is the use of online-based cognitive behavioral therapy effective in reducing eating 
disorder psychopathologies?” 
METHODS 
 This selective evidence based review includes analysis of three randomized controlled 
clinical trials.  Each one specifically investigates the implementation of online-based cognitive 
behavioral therapy (CBT) in individuals 18 and older with BED, BN, or EDNOS and a body 
mass index (BMI) of 17.5 or greater.11,12,13  They were compared to a control group with 
identical demographic criteria who were waitlisted.  Outcomes were measured using self-
reported eating disorder symptomatology as standardized by the Eating Disorders Exam 
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Questionnaire (EDE-Q).  Research for these trials was performed by Lyndsey Rodabaugh via 
PubMed using the keywords “eating disorder,” “Internet,” and “cognitive behavioral therapy,” 
with selected articles containing important patient-oriented evidence.  English publication of 
these studies was elicited using the inclusion criteria of RCTs, and publications since 1/1/15 and 
the exclusion criterion of studies published prior to 1/1/15.  Studies used were also published in 
Swedish11, Dutch12 and German13. Cochrane Collaboration was utilized to exclude existing 
systematic reviews.  Reported statistics include p value, F score, t score, and d score. 11,12,13 
Table 1 - Demographics and Characteristics of Included Studies 









>/= 18 years old, 
speak/understand 
Swedish, 
Met criteria for BN or 
EDNOS 
 
Diagnosis of AN within 2 
years, BMI <17.5, concurrent 
psychological treatment, 
acute risk of suicidality 
 












RCT 214 39.4 
avg 
Female,  
>/= 18 years old 
Self-reported diagnosis 




Signed consent form,  
referral from a general 
practitioner 
Severely underweight,  
suicidal ideation, receiving 
psychological/ 
pharmaceutical treatment in 
past 6 months, pregnancy, 
expected absence of  > 4 
weeks 
36 Participation in 
web-based CBT 
program “Look 
at your eating” 
20 min/day with 
daily 
assignments, 






RCT 139 35.1 
avg 
Diagnosis of BED, 
Internet access, 18-65 
yrs old, German fluency, 
resident of Germany, 
Austria, or Switzerland, 
written informed consent  
Current BN or AN diagnosis, 
severe MDD symptoms or 
suicidal ideation, history of 
psychotic or dissociative 
symptoms, severe substance 
abuse/dependence, medical 
conditions influencing 
weight or eating, current 
psychotherapy, pregnancy, 
bariatric surgery  
19 Internet-based 






food diary and 
activity log 
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OUTCOMES MEASURED 
The outcomes measured in each study were eating disorder psychopathologies using a 
global score obtained from the Eating Disorders Examination Questionnaire (EDE-Q). The 
global score is comprised of four categorical subsets relative to the symptoms of eating 
disorders: restraint, eating concern, weight concern and shape concern. The EDE-Q is comprised 
of 28 self-report questions that characterize severity using frequency and intensity of eating 
disorder symptomatology over the past 28 days.14  Questions are scaled from 0-6, with higher 
scores correlating with greater severity of symptoms.14 Data obtained from all three studies 
measured outcomes by administering a pretreatment EDE-Q, followed by posttreatment EDE-Q 
for comparison to statistically analyze treatment effect.  
RESULTS 
 Three randomized controlled studies examining the efficacy of online-based CBT in 
treating eating disorder symptomatology were evaluated.  All used randomization by a third 
party with intention-to-treat analysis.  They utilized continuous data that could not be converted 
into dichotomous form.  Due to the nature of the therapeutic intervention, associated safety 
precautions were minimal.  Measures were put in place to identify symptom severity and suicidal 
ideation to illicit withdrawal from the studies and referrals to more appropriate treatment.  
Participation in the Internet-based treatment occurred in participants’ home environments which 
contributed to dropout rates of >20% in each RCT.11-13  With regards to data analysis, effect sizes 
of 0.8 were regarded as large, 0.5 as moderate and 0.2 as small.15  
The first study was performed by Strandskov and coworkers in Sweden involving 92 
participants (including 3 men) who met inclusion criteria of at least 18 years old and meeting 
DSM-V diagnostic criteria for BN or EDNOS (Table 1).  Participants were divided into an 
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experimental group (n = 46) or a wait-listed control group (n = 46).  The experimental group 
received treatment immediately with individual participant-tailored, Internet-based Acceptance 
and Commitment Therapy (ACT)-influenced CBT progressing through 8 weeks of online 
modules. This involved interactive internet access to a therapist who could assist in answering 
questions regarding the modules. The control group was waitlisted and granted treatment after 
the initial trial was completed. Safety measures included weekly checks of ED behaviors and 
suicidality.  Worsening of either throughout the study elicited a phone call from a therapist to 5 
participants, none of whom were found to have high suicide risk needing more intensive 
treatment.  
Both groups were administered the EDE-Q at 1 month prior to and immediately 
following the study.  There was an overall dropout rate of 21.7% (n = 20): 15 in the treatment 
group, 4 in the control group, and 1 noncompleter of the final EDE-Q.  Missing values were 
statistically compensated with multiple imputations as indicated by SPSS analysis.  There was a 
moderate treatment effect in the between-group analysis (d = 0.54). Within-group analysis of the 
experimental group indicated a large effect size (d = 0.83) with a statistically significant (p < 
0.001) reduction in EDE-Q scores.  The control group had no significant change in EDE-Q 
global score.  Results and statistical analysis are presented in table 2.  Overall, this study 
supports a conclusion that tailored, ACT-influenced, online-CBT reduces psychopathologies of 
EDs in individuals with BN and EDNOS in comparison to a wait-listed group.  











Between group ANCOVA 
d (CI)                         p value              
Experimental 3.63 (0.91) 2.84 (1.68) <0.001 0.83 0.54 (-1.03, -0.22)  <0.001 
 Control  3.87 (1.00) 3.62 (1.15) ns 
 
The study by ter Huurne et al. analyzed 214 women in the Netherlands, ages 18 and 
older, who met DSM-IV diagnostic criteria for BED, BN, or EDNOS (Table 1).  Participants 
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were randomly assigned to the experimental group (n =108; BED: n = 43; BN: n = 22; EDNOS: 
n = 43) or wait-listed control group (n=106 BED: n=42; BN: n=22; EDNOS: n=42).  The 
experimental group received an at-home, web-based CBT intervention with integrated 
motivational interviewing (MI).  Modules required approximately 20 minutes of participation per 
day and involved therapist feedback on online writing assignments and a daily food diary for 15 
weeks.  The control group was promised treatment following the experiment, received seven 
supportive emails in the waiting period, and was permitted to pursue other professional help 
during this time. Safety monitoring of the treatment group’s ED severity and suicidality was 
integrated into the modules.  Three individuals were withdrawn from the study due to safety 
concerns requiring intensive therapeutic interventions.  The overall noncompletion rate was 
33.3% (n = 36), measured as failure to complete all 10 assignments and 21 sessions; missing data 
was compensated using mixed models for repeated measures. Table 3 presents the outcomes of 
this study.  The data indicates that both groups had lower EDE-Q scores following the 15 week 
trial (p <0.001); the treatment effect was large for the experimental group (d = 0.82) and 
moderate for the control group (d = 0.43).  Between-group comparisons were not conducted.  
Thus, data suggests web-based CBT is effective in reducing ED symptoms in BN, BED, and 
EDNOS, but confounding variables may have resulted in the control group’s improvement.  
Table 3:  EDE-Q Global Score Mean (SD), Within Group Effect Size and Significance 







Cohen’s d              
Online-CBT  3.5 (0.9) 2.6 (1.2) <0.001 0.82 
Control  3.5 (1.00) 3.0 (1.1) <0.001 0.43 
 
The third RCT, performed by Wagner and colleagues in Germany studied the 
effectiveness of Internet-based CBT in adults with DSM-IV criteria BED compared to a wait-
listed control group.  A total of 139 participants (including 5 males) were divided into 
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experimental (n = 69) and control groups (n = 70) for the duration of the 16-week online 
program.  Telephone contact was available if participants felt distressed and in need of additional 
help but was not needed.  Treatment involved modules, writing assignments, food diary, and 
text-based interaction with clinical psychologists via the internet.  The experimental group had a 
27.5% (n =19) dropout rate prior to the EDE-Q post testing, whereas the control group lost 8.6% 
(n = 6).  Participants were considered completers if at least 80% of CBT sessions were 
conducted. Missing data from noncompleters was replaced with last observation carried forward 
data.  Participants were longitudinally followed at 3, 6, and 12 months but not evaluated in this 
review.  Statistics are presented in Table 4 below for baseline and immediate posttreatment EDE-
Q global score analysis.  The researchers found that the within-treatment group effect size was 
large (d = 1.33) with a narrow confidence interval (CI).  Data from the waitlisted control group 
indicated small effect size (d=0.25) and narrow CI. The between group effect size was also large 
for the EDE-Q global score (d = 1.18) indicating significant (p < 0.001) reduction of BED 
symptomatology following online-CBT interventions in comparison to the control group. 










d (95%CI)               
Between-group 
 
d (95%CI)                p value 
Online-CBT  3.9 (0.8) 2.5 (1.2) 1.33 (1.07-1.64) 1.18 (0.76-1.45) 
 
< 0.001 
Control  3.9 (0.9) 3.7 (0.8) 0.25 (0.05 – 0.46) 
 
DISCUSSION 
All studies found large within-group effect sizes, indicating symptom reduction after 
online-CBT.  It can be noted that improvement was also seen in the control groups of each study 
to a lesser degree.  The largest between group effect size was in the BED participants in the 
study by Wagner et al. 13  The study control group in the Netherlands had the most notable effect 
size (d = 0.42) of the three RCTs.12  Overall, there were no reported harmful outcomes to and no 
contraindications for CBT as it is used to treat a wide array of psychiatric conditions.8  Treatment 
Rodabaugh, Online-CBT for Eating Disorders  9 
 
completion percentages were equally suboptimal among all three RCTs and consistent with 
previous Internet-based studies, attributable to the home-based experimental environment. 11-13  
Limitations include generalizability of the data, specifically to males and lower 
socioeconomic status populations.11-13 Sample sizes were relatively small; the largest RCT had 
214 enrolled.12  The total of 8 males among the 356 participants is marginally representative of 
the 3.6% of males diagnosed with an ED.3  The data is insufficient to indicate efficacy accurately 
among both genders.  The length of the study by Strandskov et al was noted as a limitation, as it 
was 8 weeks in contrast to traditional treatments lasting 20-40 weeks; thus the treatment effect 
may not have been fully achieved within this timeframe.11  The study by Wagner et al, did not 
use blinding, which is a limitation, although they noted bias was unlikely because interactions 
were limited to an initial phone interview followed by self-report data.13  Lastly, all 
posttreatment measures were self-report as opposed to interview, which is reportedly more 
objectively accurate.11,13 Each study indicated participants found the integrated therapist 
interactions throughout the treatment to be of great value, but may serve as a confounding 
variable to objective outcomes. 11-13  Strengths of an internet-based therapy for eating disorders 
include easy accessibility to many patients and a cheaper alternative to in-person therapy, when 
appropriate.  
CONCLUSION 
From the outcomes expressed in these three RCTs, it is suggestive that the use of online-
based cognitive behavioral therapy is effective in reducing eating disorder psychopathologies.  
Future directions include studies that minimize confounding variables by creating a more 
controlled experimental model which would be of value to help identify the true effect size of the 
treatment modality itself.  Research investigating the treatment’s efficacy for varied independent 
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DSM-V diagnoses, particularly in treating anorexia nervosa, is another area that would benefit 
from continued research.   In 2019, the Ontario Health Technology Assessment Series published 
data of research that has already been performed indicating the significance of online-CBT in the 
treatment of generalized anxiety disorder, major depression, panic disorder, and social phobias16.  
Thus, this treatment is proving effective at targeting the commonly comorbid psychological 
conditions to eating disorders .  The research presented in this review indicates that internet-
based CBT is an effective therapeutic option for patients with BN, BED, or EDNOS.  This is 
clinically significant research that supports a new treatment option for those with EDs who might 
otherwise be reluctant or unable to access necessary therapy.   With the help of additional 
research, supporting evidence will aid to solidify the efficacy and widespread application of 
online-CBT at reducing the psychopathologies of eating disorders. 
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